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DEDICATION. 



To V. C. Turner, Esq., 

Late President North Chicago City Railway. 
My Dear Mr. Turner : I take the liberty of dedicating to you the fol- 
lowing pages, as a slight evidence of my appreciation of the kind advice 
and counsel with which you favored me during the entire term of my 
service with the North Chicago City Railway; as a token of regard for 
your worth as an individual and as a railway manager. 

Sincerely, your friend, 

Augustine W. Wright. 



PREFACE. 



The following pages were written from time to time, as moments could 
be taken from a busy professional life. They were gathered together, and, 
having appeared in the columns of the Street Railway Gazette^ are now 
offered in book form, to meet a want evinced by those who have endeav- 
ored to obtain information upon these subjects. 

My apology for issuing the book is that no one during the past twenty- 
five years has written upon this subject in the United States. The able 
work, "Tramways," from the well-known pen of D. K. Clark, treats of 
construction as practiced in Great Britain and upon the continent; which 
differs as widely from American construction as do the Steam Railway 
Systems of those countries. Having had nearly twelve years' experience 
upon Steam Roads, I served almost eight years as Chief Engineer, Super- 
intendent of Track and Construction of the North Chicago City Railway, 
with the rare advantage of being under V. C. Turner, President, by 
whose able management the capital stock of that Company was advanced 
from $75 to $635 dollars per share. 

Mr. Turner, during the twenty-seven years of his connection with that 
Company, in various positions, accumulated a fund of information that 
included every detail of Street Railway management. To his kind advice 
I ascribe any success I may have achieved. 

Upon January ist, 1887, it appeared from the best attainable informa- 
tion that there were 4,864 miles of street railway in the United States, 
upon which 20,392 cars were drawn, and 98,659 horses were employed, be- 
sides cables, etc. These roads are increasing yearly in number and in 
value, and it is ho^ed that the following pages may not be without benefit 
to their management. 
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CHAPTER I. 



TRACK CONSTRUCTION. 



INTRODUCTORY. 

The amount of capital invested in the street railways oi 
this country is measured by tens of millions ! Each street 
railroad official is endeavoring to get the best for the least 
money. The requirements for the different roads vary with 
the surroundings. 

A track constructed in the busy streets of a great me- 
tropolis, having to carry, in addition to its own great traffic, 
a large portion of the general business of the city, should be 
built in a more substantial manner than the track in the 
street of a village where the traffic is proportionately less. 

Few people, outside of the street railway officials, realize 
to what extent general traffic seeks the smooth way afforded 
by the rails, with lessened friction. On April 14th, 1881, 1 
stationed a man with pencil and paper on North Clark street 
(in Chicago), between Elm and Division streets, for ten hours, 
from 7 a.m. until 12 m. and from i p.m. until 6 p.m., 
with directions to carefully count every vehicle that passed, 
and note those whose wheels traveled upon the horse rail- 
road rails, those which used the sixteen feet of pavement the 
company has to maintain, without being on the rail, p 
those who traveled entirely outside the sixteen fee* 
mentioned. He reported 2,052 vehicles upon the r 
eluding 642 cars), 61 vehicles upon the aforementioi 
teen feet, but not on the rails, and 53 outside; 
cent of the street traffic at this time and place so 

(11) 
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following order : Oaks, pines, chestnut, hemlock, cedars, 
tamarack, cypress, elms, ash, cherry, black walnut, firs, 
spruce, beech, locust, redwood, maple, butternut, coffeenut, 
mulberry and mosquit." 

The following table gives the average durability and 
cost of cross-ties to steam railroads, by Mr. Hough : 

TABLE OF DURABILITY AND COST OF CROSS TIES. 



KIND OP TIMBER, 



Oak 

White Oak.... 

Post 

Burr •• _._. 

Rock ** .... 

Red 

Chestnut" 

Black " .... 
Southern Pine. 
White 

Cedar, Red 

" White. - 

Cypress 

Ash, White... 

•• Black.... 

Cherry 



AVBRAGB. 


Durability in 
Years. 


Cost. 


7-4 


$0 41.2 


7.3 


40.6 


7.0 


330 


7.4 


37.3 


7.0 


420 


5.0 


27 


71 


28.0 


45 


430 


65 


37.0 


6.5 


31.5 


II.8 


34.0 


7-5 




«.7 




43 




3.8 




6 to 10 





The Railroad Gazette^ December 26th, 1884, contains a 
valuable editorial upon the standard dimensions and woods 
of American (steam railroad) cross-ties, in which it appears 
that the following percentage of the various woods is used 
upon 90,900 miles out of 121,592 miles in operation : 



White Oak - 58.2 per cent. 

Cedar 10.4 

Yellow Pine 8.7 

Northern Pine 6.9 

Hemlock 5-9 

Chestnut 4 4 

Fir 1.7 

Spruce - 1.6 

Cypress i.o 

Miscellaneous Soft Woods 0.6 

Miscellaneous Hard Woods 0.6 



(( 



i( 



i< 



t« 



(( 



(i 






(( 



(( 



100 



tt 



AMERICAN STREET RAILWAYS. 15 

The durability of the same kind of timber varies. 

I St. With the age of the tree. " The life of trees, like 
that of man, has been commonly divided into three stages 
— infancy, maturity and old age. In the first the tree in- 
creases from day to day ; in the second it maintains itself 
without sensible gain or loss ; but in the third it declines. 
These stages vary in every species according to the soil, 
the aspect, the climate, or the nature of the individual 
plant." 

2d. With the time of year in which the tree is cut. It 
is generally conceded that the decay of timber is caused by 
the fermentation of the sap. The tree should, therefore, be 
felled when it contains the least sap. 

3d. The timber should be seasoned before it is used. 
Air seasoning under a roof is the best. As a rule, my 
stringers and ties are piled up so that the air has free circu- 
lation about them for two years or over. Water seasoning 
in a running stream has been recommended from the time of 
Evelyn and Pepys. "The natural juices of the tree are re- 
moved by the water penetrating throughout its pores." 

4th. The soil in which the tree grows affects its dura- 
bility. Wood grown in a moist soil is lighter and decays 
sooner than that grown in dry, sandy soil. Its structure is 
not so compact and it contains more moisture. 

The cross-tie of a street railroad has quite a different 
duty to perform from that of a steam railroad. In the street 
railroad the tie is not subjected to wear, as it is under the 
rail of a steam railroad. It is not so subject to decay, being 
pro ected by the pavement from the weather. It serves to 
support the track, and when angle irons are used, to hold 
the rails and stringers to gauge. I use cedar cross-ties, 
costing, this season, in Chicago, 27 cents each. My speci- 
fications are : Ties to be of sound cedar, sawed to 
feet in length, six inches deep, and not less than six i 
face, sawed on top and bottom. 

Sawed ties are considered objectionable upon 
steam railroads, being thought not so durable^ and 
not as strong; but in street railway tracks it if 
have a smooth, level surface on the cros*^ 
stringer and give it a perfect bearing. I 
much difficulty in obtaining ties hewed tm 
I have adopted sawed in place of hewn 
should, so far as possible, have equal wid 
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hfh^t enp*!nment% thatt f find in engineering liteiatore 
ujf^ftt nnnnuh'fe^.i ute a* follow*; 

Tf*fitfrin«, in hi* Engineer*' F<x:ket Book, p. 383, speak- 
ing of fh« */Jh«*ion of %pikt%f «ay»: ** Professor W. R. 
fttltfin^rtt foMff/l that A plain *pike, .375 or }i inches square, 
/lf|y«ri ^}it Wf.httn into *ca*oncd Jersey yellow pine or un- 
nt^unnut'.d t)Ut*niuuif required about 2,000 pounds force to 
fnitufiUf from neafioncd white oak, about 4,000 pounds; 
nui\ fnnu Wfill *cA*oncd locust, 6,000 f)Ound8. 

** MHifjhi ciircful experiments in Hanover, Germany, by 
KM^lni*(*r Kiink, f^ivc from 3,465 to 3,940 lbs. (mean of many 
f «ip(^rltti(!ntH, aIkmiI 3,000 Ibrt.) a5 the force necessary to ex- 
IhM'l fi|)ltiin, onr-half Hquarcinch iron spike, six inches long, 
wr*i1|i((« iHilnlcd for one inch (twice the thickness of the 
Mjilki') mul driven 4^ inches into white or yellow pine. 
When dtlvcn live inchcn, the force required was about one- 
\v\\\\\ prtrl grcfitiM'. Similar npikes, nine-sixteenth inches 
mpunt*! «ovot\ iiU'liCH long, driven six inches deep, required 
linn* »1»7oo to ^»745 l>ound8 to extract them from pine, the 
\mi\\\ ol the roKitltH being 4,873 pounds. In all cases about 
tnHW f*A mntk fOfiY was required to extract them from oak. 
Tho npikcR wcro rtll driven iwvss the grain of the wood. 
Mnp^nonro »ho\v« llut when driven tm'M the grain, spikes 
o\ nrtlU k\\\ not hold with more than half as much force. 

** j«mjit*\i spikes or twisleii ones (like an auger) or those 
\vhi\'h NXt^rt* <*iiher swelled or diminished near the middle of 
thoh KM\^ih, aU pn>ve^i inferior to plain, square ones, 
\\ h^^\ X\\t \x^\\^{\\ of (ho x^^cdge [H^int was increased to four 
<im^5 tho thi\ knt>?^s of the s;>ike, the resistance to drawing 
>N\\< \v,^5 .1 tnrto los?i. When the length of the spike is fixed, 
thow i^ \^^\^^A^U ^\o better ^ha^^o than the plain, square 
X \>Nx>s >\vnxM>^ wit)^ a wedge ^VMnt twice as long as the width 

'* Ux\^^\i?6 tNf ^naV or pir^e I'^^i-M t<YOthor by from four to 
vAWs^n t>(M^^vnnx ^^^mn\^rl vv,t ri^i's, ar.a thon pulled a|>ait 
m A ^^^^vvt^'^r. ler.ci^^i^"^ v^f t>^ 'vvirv^.s r.r.a Acroiss the nails^ 
'x^iNvni^L 'o ^:vA^ ;^o 'str-^T :r. ;x^\"^ >v a sheA.rlr.g acnon, 
.sNV;aj2si\i j^NN'.i ^^xV tx*^ ^?xV ',>iS- jV: rAil :o scr^^rire ihem^as 

T■.\^ii:^vo. •.'^. >-.> '' r:-:ro/,ves vV OAr;vr.:n/' r.f:h editiosn, 
J^ ;S,N, s-.vv "' \?. )s.*' s::\>s " N T. /:< ^irr. :r. far:.. r»:r,s ina^ 
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The following abstract of Mr. Sevan's experiments ex- 
hibits the relative adhesion of nails of various kinds when 
forced into dry Christiana deal, at right angles to the grain 
of the wood : 



KIND OF NAILS 



Fine Sprigs 

Fine Sprigs 

Ihreepenny Brads 

Cast iron Nails 

Sixpenny Nails... 

Sixpenny Nails 

Sixpenny Nails 

Fivepenny Nails. 



Number to 

the pound, 

avoirdupois. 



4,560 

3,200 

618 

380 

73 

73 

73 

«39 



Inches long. 



0.44 
0.53 

1.25 

z.oo 
2.50 
a.50 
2.50 
2.00 



luches 
forced into 
the wood 



0.4 

0.44 

0.50 

0.50 
x.oo 
1.50 
2.00 
1.50 



Powers 

required to 

extract. 



li 

72 

187 

3«7 
530 
320 



Weight in pounds required to draw a sixpenny nail driven in one inch 

into the below mentioned wood. Last column the amount of force in Pounds. 

pounds. 

Dry Christiana Deal .^ 187 

Dry Oak 507 

Dry Flm 327 

Dry Beech — 667 

Green Sjrcamore 312 

Dry Christiana Deal, driven in endways 87 

Dry Elm, driven in endways 257 

(Thin sixpenny nails, at 73 to the pound.) 



It was further desirable to ascertain the degree of de- 
pendence that might be placed on nailing two pieces to- 
gether, and Mr. Bevan kindly undertook to make some trials. 
Two pieces of Christiana deal, seven-eighths of an inch 
thick, were nailed together with two six-penny nails, and a 
longitudinal force in the plane of the joint, and consequently 
at right angles to the direction of the nails, was applied to 
cause the joint to slide ; it required a force of 712 lbs., and 
the time was fifteen minutes; the nails curved a little .md 
were then drawn. 

"Another experiment was made in the same manner 
with dry oak, an inch thick, in which the forcx* rcfjnircd was 
1,009 l^s.; the six-penny nails curved and were dr.iwn by 
that force. 

" Dry, sound ash, an inch thick, joined '\\\ VVw 'v.wxv^ 
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TRACK I. WING. 



In the majority of instances the municipal auth 
require the tracks to be laid so as to conform accura 
the established grades, if the street be improved; if 
be level with the adjoining surface. Street railway* 
nies will find it advantageous to have a competent e 
to set grade and center stakes. My practice is as t 

Having obtained the heights of grades establis 
act of common council and line of street, I have * 
oak stakes, two inches square, driven each 50 lin. f 
are for grade line. Their tops are driven to exai 
One for the center of track, and the precise point is i 
by a small tack. A gang of men under a sub- 
excavate trenches for the cross ties, he measuring wi 
16 feet long and marking each four lineal feet. H 
ful to excavate deep enough, measuring from a 1 
is tightly stretched from stake to stake. It is cas 
a tie, but a work of time and expense to /awer 
stringers and rails are placed upon it. Anothe 
men carry and place the stringers upon the cros 
rails upon the stringers, being very careful ne\-e 
/7fv stringer joints (one on each side of the tr 
upon the same cross-tie, and never to have a rail j- 
stringer joint; our limit is four feet stringer 
rail joints must all break at least four feet, and 
them over another cross-tie. A carpenter cu 
stringer at the end of the rail for the joint chai 
above stated, is with us, eighteen inches long. P 
to adz the surface, so that it exactly fits the bo 
chair, and the latter bears its entire surface. H 
chair to project one-eighth of an inch above t 
so that when forced into the wood by the he: 
street-car wheel, it will be level, as our chairs 
deep, unless they happen to come just over 
which should be the case about h-^' ♦ini« 

under the stringer, a if 
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^Tt '"^'Sf'*'''* fo"^ «ach future renewal, and also a I 

The amount that will be saved in the track maint 
1 cannot figure, but it is safe to say that at least <o% 
saved by the removal of articles which cause the rep; 

1 he estimate for the Gibbon metallic system is fc " 
upon his experience in laying the same. 

Space does not permit an analysis of his estic 
renewal. 

The width of the street, and municipal legislation, 
fix the distance between tracks, when double tracks a 
With a gauge of 4 ft. 8}^ inches, four feet between the 
is a quite common allowance, but with present prat 
building street cars, I prefer four and a half feet, as t 
less danger of accident from passing cars. 

When the street grade is level, I always incli: 
tracks towards the sewer-catch basin, one-tenth of a 
each fifty lineal feet, to carry the water. It would b 
difficult to maintain a pavement laid upon a dead 
The pavement outside of the railway tracks requires < ^ 
at each curb to convey the water to the sewer inlet; at ■ 
an advantage to give an inclination in the same dir - 
along the railway tracks. Otherwise, the cross sect 
the street will be so steep, next to the sewer inle 
horses experience difficulty in maintaining a foothold 
The gauge of the street railway is generally fis 
law. Four feet eight and one-half inches is the most .. 
In smaller towns, three feet is used. It possesses tl •. 
vantage that ordinary vehicles can not follow the rails 
disadvantages ; that if they run one wheel upon the r; 
pensive ruts soon wear into the pavement, and the 
path is narrow for two horses of average size to 

therein. 

The following tables will prove useful in estin'" •■? 

quantities. 
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TABLE OF HOOK-HBADKD RAILROAD SPIKES. — JONES & LAUGH] 

PITTSBURGH, PA. 



Sue measured under head. 



Inches. 

5>i X9-I6. 
5 X9.16- 

4 X >4 . 

3!a X S - 
A}i X 7 16 . 
4 X 7.16 
3^x7-16. 
3)^ X ii . 
3 xfi . 

2*9 X 5-16 



Average 

No. per Keg 

i5olt>s. 



2S0 
300 
400 

510 

630 

675 

890 

1,030 

1,200 

1.620 



No. to lay one mile track 
four to a tie. 

Ties two feet from cen- 
ter to center. 



Lbs. Kegs. 

5.670=38 

5.170=35 
3 960=27 

3 520 = 24 ) 

3 110=21 f 

3.110=21 [ 

2.560=17 ) 

2.350=16 

1,780=12 ) 

1,540=10 1-5 ) 

1,320= 8 4-5 

1.000= 6 1-2 



Ran 1 
weighl 
lineal' 



45 t< 
40 tl 
35 t< 

30 t< 

28 U 

20 tl 

16 t( 

12 
8 



NUMBER OF \VU >UC.HT SPIKES TO KEG I50 POUNDS. —JONES A 1^ , 

I.I.n'S, PITTSBURGH, PA. 



3 
3' 

4 

4! 

5 
6 

7 
8 

9 
10 

II 

12 



l-ei.gth. 




5-16 inch. 



1.208 

I. '35 
I,',6^ 

930 

.^63 

662 

635 

573 



^ inch. 


7-16 inch. 


• « w 


742 





570 


-. . 


4S2 


445 


455 


384 


424 


300 


391 


270 


- - - 


240 
236 1 


— 



:.=.*.:.- 






•\ 






:*r- 



t . 
K 2 

t. . 

la 



1^ 






\.S 'i^> 


\v.v.^" 
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Within my own experience, new pine block paving re- 
quired repairs within six months after it was laid in the 
horse paths, ruts being worn into the blocks adjacent to the 
rails. At the expiration of eleven months an inch and a half 
had been worn off the surface and the entire pavement had 
to be replaced. 

Asphalt is not used in horse paths as the surface is very 
slippery and dangerous, except in exceptionally dry or wet 
weather. Square stones 3 or 4 inches wide, 8 to 12 inches 
long, 6 to 7 inches deep, are used, either of granite, sand- 
stone, trap or other tough and durable rock. The Medina 
sandstone has given good satisfaction, so far as wear is con- 
cerned, in some streets, but will not endure the heavy traffic 
of a metropolitan line. In my tracks, ruts i Yi inches deep 
have worn in Medina sandstone next the rails, within twelve 
months and they had to be replaced by granite. The sand- 
stone affords the horses a better foot hold than the latter, 
which is slippery at all times, but especially so when dry. 
Col. Haywood found by observation that granite was most 
slippery when dry, safest when wet; asphalt was most slip- 
pery when damp, safest when dry ; wood was most slippery 
when damp, safest when dry. 

I have no hesitation in recommending cobble stones of 
suitable size and shape, closely set and thoroughly rammed 
into a bed of good cement gravel, as the best pavement in 
general for horse paths. 

The stones should be hard, preferably of granite or 
quartzite, water washed, say six inches deep and four inches 
across the horse path, by three inches wide or kidney shaped, 
four or five inches at their largest diameter. The stones used 
by me, average about twelve square inches in the horse path, 
and a square yard weighed 495 lbs., the average weight of 
each stone being 4^ lbs. 

My practice is 10 buy the stones by weight 13,000 to 
15,000 lbs. making a cord, owing to the quality of the stone. 
Chicago obtains the best from the Lake Superior beach. 
Sample sizes and shapes are furnished to pick by. They are 
brought in sailing vessels and are inspected at the dock. All 
oversized or undersized stones are rejected or bought at a 
less price. The balance are weighed. The price varies 
according to the demand and supply, from $16 to $30 per 
cord on the dock. Before the stones are put in the track, 
they are again carefully sorted. It was my practice, to lay 
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bandy and driven full of spikes. A good weight for cobble 
stone rammers is 50 lbs. or about -^ of a pound per square 
inch of surface. 

For square stone paving the face of the rammer is made 
smaller. 

No pine paving was laid in the city of Chicago during 
the year 1SS5. Cedar block paving, laid on pine plank two 
inches thick, over a layer of lake sand one inch thick, cost 
the city from 97 cents to $1.24 per square yard, and granite 
paving upon a concrete bed six inches thick a\'eraged $4.00 
per square yard during the same time. 

Mr. A. G. Clarke, vice-president of the Cincinnati Con- 
solidated Ry. sent a circular to various street railroads, ask- 
ing an expression of opinion as to the best pavement for 
horse railroad tracks. He received replies from twenty 
roads, of which he states : 

"With regard to the answers I received, I would say in 
brief that they were twenty in number, seventeen of which 
advised with very good reasons the use of cobble stones, as 
follows: 

Boston, Mass., C. A. Richards, Pres. Metropolitan Ry. 
Boston, Mass., James E. Rugg, Supt. Highland Ry. 
Brooklyn, N. Y., Wm. H. Hazard, Pres. Brooklyn City Ry. 
Brooklyn, N. Y., Wm. J. Richardson, Secy. Atlantic Av. Ry. 
Buffalo, N. Y , H. M. Watson, Pres. Buffalo St. Ry. 
Chicago, III., Aug. W. Wright, Supt. T. & C. N. Chicago Ry. 
Chicago, III., James K. Lake Supt. West Div. Ry. 
Cleveland, Ohio, H. A. Everett, Secy. East Cleveland Ry. 
Columbus, Ohio, A. D. Rogers, Pres. Col. Con. Ry. 
Louisville, Kv., H. H. Littell, Supt. I,. City Ry. 
New York City, Wm. W^hite, Pres. D. D., E B. & B. Ry. 
Philadelphia, Pa., Thos.W. Ackley, Pres. 13 & 15 St.Pass. Ry. 
Pittsburg, Pa., John G. Holmes, Pres. Citizens Ry. 
Providence, R. I., D. F. Longstreet, Vice-Pres. Union Ry. 
Rochester, N. Y., P. Barry, Pres. R. City & B. Ry. 
Springfield, Mass., F. E. King, Supt. S. Street Ry. 
Toledo, Ohio, A. E. Long, Sec. Tol. Consolidated Street Ry. 
Washington, D. C, H. Hart, Pres. Wash. & Georgetown 
Ry. 

I have given you above all the names of those who favor 
cobbble stones. There were four other answers. 
New Orleans, La., J. A. Walker, Pres. N. O. City & Lake 
Ry. He favors wood, but gives no reason. 
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Office of Cilizens' Fajo-j-cf: n.-. "^.v.." v"/. . \ ^^ «v: Vri*.;h 
and Mor.:cov?r\ A* . ": ■ . . \.^ *. > *. S"."* 
Dear Sir — In our jud*;rr.er.t siv.a ! v-/>.'> N;o;-.r> m^kr \\\c 1»<*\1 
payements for street railway tracks. Vo.; :>. c:»* . 

itiv'^Rv'^K \V;; *. 1 v\:n. rirM.lruf. 

Office of the Second and Tliird St. r.»sscnj;ri K;iilw;iv in., 
2453 Frankford Ko.\d, V\\\\ , Apiil iS. iS/o. 
Dear Sir — There is nothinj;, in my o|MniiMi. ih.it will ri|ii.»l mlililr 
stone of small size laid in a good beil of j*ijivrl. Wr ptrln thnn i«i any 
other material. Yours truly, Ai.ixanpkr M. Kox, I'lr-.Mlrnr. 

Ilestonville, Manlua t^' Kairinounl rns-^rnj^n l!.iilMi;i«l <"'j., 
4300 Lancaster Av.. riiil.i . Apnl H; I'l-rj',. 
Dear Sir — In answer to your letter i»f \\\r lyih m-.t.. -.vr ■.■.'. jM av 
that cobble stones are c >nsidcrcd tlir most dm;il)l'- f'lr u .': i,'.'-^.-.-.:. ••^ 
tracks and better for the horse than \\ ■UMuin bl'f V- 

V'rry re .pf:'.' fully. A. li r/^, J'.": .^- ' 

Offi'Jt 17lh and lyli ~- . V-r-.-.r ■;-.'. ':■. ■ : ^ 
Nintltcrr.h and Mrr U:r ■ . r:. .■ . .'.:'.:'• .■-■ 
Dear Sir — Vo-jri; of ihf: 17' :.:'.•. .'.-, ■/...•■*•.'■:- 
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OlTice of ilie Grand Si. Railroad Co, | 
Dear Sir — Small cobble iioDCS n "■ 
railroad in this city 

OfGMDl 
Street Railway Constructor, 1" 
Dtar Sir — In reply to your inquiijTi I 
best to pave ihe track; of liorse lailroMi n 
«ix inches long, and set endwise, with * 
side of eacli rail about six inches wide. 

Office of JohiM 

47 E. a7ih St.. NewT 

Dear Sir — Yours of yesterday at handWT 

paving track oi railroads. There is nothing IM 

tmall siie. about four inches in diameter, the'1 



The foregoing opinions are those of^ 
enced men, from various widely scatterer 
vast country, from the Atlantic to the I' 
founded upon personal observation and arc ■ 
consideration. Both theory and practice, 
diifer widely, unite in this instance an 
"selected cobble stones" of ord iAe best^/a^ 
railroads." 
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cleaned rail. 2nd. Throwing up a ridge, adjacent to ead;% 
rail along its outside line. Many think that in winter, j 
weather, passengers alighting from the car are liable to slip* ■ 
and fall upon these ridges, resulting in accidents. A prooH ;; 
inent superintendent who had carried probably over a hun-* ^ 
dred million passengers, upon cars equipped with scraperSj^L 
told me he had yet to hear of an accident attributable to JT 
this cause. 

SNOW PLOUGHS. 

Snow-ploughs are built of various shapes and different.^ 
designs, according to the locality where they are to be used." 
and the consequent amount of snow to be removed. 

Day, of Detroit, makes one, mounted upon a wagon soi 
that it can be used along the Street Railroad track, or en- "/' 
tirely outside. In excessive snow falls, this is an advantage,. "' 
for at such times, the snow having been thrown up in ridges ^ 
adjacent to the tracks, vehicles cannot either turn out or .. 
proceed along the. street except upon the track, thus imped* 
ing street car travel. With such a snow plough as Day*s» ' • 
however, the banks on each side can be leveled outside of ' 
the tracks, when traffic will soon condense them and thus •' 
afford a passageway, removed from the rails. 

Figure No. 38 shows a type of snow-plough used by the "V 
North Chicago City Ry. The frame is 6 feet i inch wide 
and 12 feet, 4 inches long of seasoned white oak and thor- 
oughly braced. The floor is 38 inches above the track. 
Sills are 8 inches deep by 4 inches wide. The wooden ^ 
dash at each end is 31 inches high and 73 inches wide^ 
wheels are 30 inches in diameter. 

It has eight knives of plough steel, one in front of each J 
wheel, the plough running with either end front. Their -*" 
bottoms are made to correspond in shape, to the rail ^ 
head, and each is raised or lowered bv a lever, as shown 
in drawing. 

The plough proper, or scraper, is made of white oak 
12 inches x 25^ inches x 10 feet 4 inches long, shod with iron. 
There are two of these scrapers, inclined at an angle of 18 
inches in 24 with the line of track, passing on each side 
of alternate wheels. They are braced one against the 
other by two oak pieces 10 inches by 2^ inches wide, held 
together with 5^ round iron rods. At the ends, additional 
iron braces are provided, as shown in drawi'^'T 
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boiler iron, well braced, and curved to graceful proportion s 
similar to a "cutter." An iron ladder is provided on each 
side to mount upon the platform, which is 3 feet 10 inches 
above the track grade. The wheels are 30 inches in diam- 
eter. Axles 35^ inches diameter with journals 25^x5 inches. 
Near one end of the axle a strong bevel gear is keyed, and 
motion is transmitted from it to the brooms by a pinion 
proportioned two to one. This pinion is hung in a square 
shaft with bearings running in a frame bolted to the oak 
framing. Arrangements are provided so that the pinion 
remains in mesh with the gear whether the frame be raised 
or lowered. A toggle joint permits irregular motion of 
either broom or pinion. The outer end of the broom shaft 
is carried by an improved journal box which can slide up 
and down on a vertical shaft shown on the side of the car. 
It is operated by means of levers, coupled together at the 
center, so that both ends of the brooms are lifted to the 
same extent and at the same time, causing equal wear. The 
broom when new can be lifted several inches clear of the 
trrck and depressed until only six inches of the rattan is 
lelt. 

The brooms are made of white oak; four pieces are cut 
to a bevel and then turned to an outside diameter of nine 
inches. They are retained in position by hoops of iron, and 
are drilled to receive twenty-four rows of rattan canes, which 
are bent in at one hole and out at the next. They are held 
tightly in place by a filling. When new the outside diameter 
of the rattan is 38 inches. The brooms rotate in opposite 
directions. As before mentioned they are geared two to 
one so that if the horses proceed at a velocity of six miles per 
hour the broom rotates at twelve miles per hour. The speed 
at which they revolve throws gravel, snow or mud outwards 
with considerable force and it has been found necessary to 
enclose the sweepers with stout canvas curtains. One broom 
would not clean both rails, so two brooms at an angle of 45 
degrees are provided, and a leveling broom is also placed 
outside at each end. 

The smaller sized sweeper is estimated to weigh about 
two and a quarter tons, but the actual weight has not been 
taken of either sweeper, owing to the difficulty of getting 
them upon scales. The price of either size is about $1,000 
delivered in any city; but this price may be reduced in the 
future. 
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The vh»h fbc'Jd hire deep and Strang flanges and run 
npoc Uicn!. io': iht scow reduces the adhesion between the 
bead c: rail ar.d irc^d of wheel, so that the latter will slide 
bei'ire Tie Ir&oras wili revolve, should the bearing be taken 
between i=c whefl ire^d and rail head. 

1 z*e tr.z-i hcTscs for the small sweeper and ten for the 
lar^£ twetjwr. »r,a four men. 

Fi^ i- thoTs tr.s sweeper manufactured by F. H. 
Qoo^tT. cf Nsw York. 




CHAPTER IV. 



EQUIPMENT. 
BUILDING OF CAR& 

From time to time the officials managing street railways 
are required to consider the matter of erecting shops in 
which to build their own cars, and I have been frequently 
asked, ** Do you think it advantageous for a Street Railway 
Company to build its own cars ?" My answer has always 
been in the negative, founded upon the following reasons. 

A Street Railway Company is organized to transport 
passengers, and the more nearly it confines its efforts to this 
purpose, the better. 

Mr. M. Kirkroan wrote : *' In the operation of railroads, 
the objective point of endeavor is the revenue that accrues 
from the business transacted. It is for this that the 
proprietors contribute money for the construction of rail- 
roads ; it is for this that they are operated." 

Macaulay recognized this fact when he wrote : " Now, 
reasoning from analogy, we should say that these great 
corporations would, like all other associations, be likely to 
attain their end most perfectly if that end were kept singly 
in view." 

It will be conceded that railways are not organized as 
manufacturers, yet in Illinois one-fifth of the total number of 
employees are shopmen and machinists upon the steam roads. 

My friend Wm.K. Ackerman, ex-President of the "Illinois 
Central," operating over 2000 miles of road, contributed a 
most valuable paper to the North American Review^ Dec, 
1884, the result of his many years' experience and observa- 
tion in divers positions, having been auditor, treasurer, 
president, etc., upon steam railways. Regarding the subject 
now under consideration, he wrote as follows : 

" The establishment and maintenance of large and expen- 
sive manufacturing works by railway companies is, I believe, 
likely to be discontinued. Railway companies were not 
organized for the purpose of manufacturing, but for the 
special object of transporting merchandise and passengers. 
This is their particular business, and to this end the efforts 
of their managers should be specially directed. A manager 

HO . 
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It is well nigh impossible for the master mechanic to 
keep an accurate account of the rost of constructing a car. 

In building a locomotive one of the leading firms require 
a list to be filled out under 429 heads. 

The Car Builders' Dictionary illustrates 136 parts 
entering into the construction of a street car. In an 
accurate account this would be doubled by labor, etc. 
Does any street railway company keep such an account 1 
Without it they do not and can not know the cost of car 
construction. The balance is all charged . to the repair 
account. This causes the master mechanic to neglect 
repairs upon the cars running on the road, to keep shop ex- 
penses as low as possible* 

In his report to the president or superintendent he gives 
the total running expenses of the shop, ignoring taxes, 
insurance and interest on the investment. He credits jhis 
account with the construction of a certain number of new 
cars, charged at a price less than the amount asked by car 
manufacturers for a similar car. The balance is charged to 
the repair account, and divided among those cairs that may 
have passed through his shop. There is no check upon this 
account, for what general officer knows how much his repair 
account would have been without any new contruction.^ He 
can not compare the expense of repairs per car with another 
company's account without personally examining the con- 
dition of each car upon both roads. The one road, without 
building new cars, may have expended more on repairs per 
car. This will, of course, show in the condition of its 
rolling stock, but bare figures will fail to indicate this 
difference. 

The only real saving is in the matter of freight, if the 
manufacturer is not located in the same place. 

I speak from experience when I affirm that as good cars 
in each and every respect can be purchased from the manu- 
facturer as are or can be made by any street railway 
company in its own shops. 

As a rule, it is best to maintain repair shops, and as work 
therein is apt to vary from time to time in amount, it is no 
doubt the part of wisdom for a company to build for its own 
use " open cars " when such are used (their construction 
is more simple, less complicated than that of ** close cars ") 
to retain its skilled labor and give it employment, when 
otherwise the men would have to be laid ofi^ and 
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might malce other engagementj ; but one or two auch 
cars would probably bridge over the ilack timei 
of twelve months. 1 might enlarge upon this subject ad 
infinitum. It is a matter of great importance to street rail' 
way companies, and to such as have not built cars I would 
say, consider well before entering into active competition 
with the manufacturer 

CARS. 

Fig. No, 4; shows the first car built for a street railway. 

It was modeled after stage coaches, a construction also 
followed in building the first passenger can for steam rail- 
roads. This r.ar was named " John Mason," in honor <>f the 
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* John Mason ' was a well known knight of the whip. Lank 
0*UcU, who always drore a pair of gray horses. The first 
tiul, or experimental trip, was a most important afDdr in 
New York. The road commenced about Prince street and 
I he Howery^ and extended to Harlem Bridge. On this 
(KVtuaoii the streets along the route were crowded with 
'«i>«vt(4tori»« Two cars were ready for the occasion. Lank 
iiiU \\i% K>^<^y^ taking the lead, with the beautiful pioneer car, 
' I oh II 'VlaHon/ and occupied by the Mayor and members of 
tUv C-Uy Council, while the second car, driven by a hack- 
IM.UI (htH name not now remembered) and filled with some 
\A ilw v.Uy utticials and invited guests, brought up the rear. 
Vti^l .i)>puhon»ions were expressed by some of the passen- 
ti^4H uhI many of the spectators, that the trouble would be 
ill tMiu^iu^ these cars to a standstill at any desired point to 
\\\}wS <uiy ^evident that might occur in the crowded 
iUv'«vM4^h|«\i««i of the city. 

** Vu \Asik vUi«en» who witnessed this first experimental 
t4i|>i wlfUvU \\\ incident that occurred on the occasion, 
^Ktiivts Ukhi^U It resulted in nothing serious or fatal in its 
« \'4t'i^viuvnv^-i4 iiuist have been ludicrous in the extreme. 

*' lu^ \kV9 iMenident of the road, Mr. John Lozier, being 
\y\\ y\\i<KW\i.^^ \>\ teuioving all apprehensions from the minds 
.1 \\\y. %lvulM,iuU sIikI anxious to exhibit the great facility with 
^^u^\\\ lUy v .^tik wHilU be brought to a dead halt in an instant, 
x\\\^\\ iiiuuiut^ \\ tuU speed* and all danger of collision with 
^ . lilt k^ lu \X\^ xUeet rendered impossible, determined on an 

• I U I'v^Uvvl v^'Ocll and the hack-driver of the second car 
I.' v^.iuii Uiuk. iuy) look out for the signal, and, inviting a 
i.aiuK^ » oi *|»y^ mvMii to witness the experiment, he placed 
Uiuii. li muuvvvUvu* About the corner of the Bowery and 
t'.i.M.l iiiv^L. Vx the first car approached, he raised his 
mil iiul .^.uv itkv^ '^i^nal to stop. O'Dell, who with his 
.,ii\'*, Iml ivMAtv t'wvious practice while hauling materials 
\\\ i!u- i xMiiUu^ \\y,^x\ \^ the road, performed to the admiration 
•t i!u .|K a.vuiit. ^uvl had just come to a halt when the 
tvail K x\ .4>i>i*.Kivhcd rapidly. The vice-president gave 
\\w '.it;h,il Ui sluis Uu the hack-man, unpractised in the 
aiitv, f(M^ot \\w Icvvu (the brake), but drew hard his lines 
uul sluuiUJ '\\luKi»' but too late — the tongue of his car 
wrui I rasUint; lUiou^h the rear of the 'John Mason,' and 
the Mayor and Cil> CVutKil beat a retreat in double quick 






sh:c-: rm*. ' 



5-; itz: d: 



LliL i: airn. 






1*- 



.* - m 



CStL. \lti ■Sn"!'. - — Z-TiT! I ^"^ •— ^ ^ ZmLi,'. ' ... "J -".*"' •" 

frcrutmr^ vrii tt:::: j^sr ::a= i. .- .. " .. . r- ' . ..'^ 

iit :)a:-jT. 3Ui*L re t.u*: : : ■- j-- i . . ■ . .^ ,- - ;* 

prii^rsst^L ii :a" i.i-2" :.*-: r. .. : .-.-r.:-r '. - ^^ ' -r ..-r. 

1L£.» hiir. Lai-^rin;^ ::.-^ v^:r.-,-: .- - • ■-> ■. - 

trit san»t -utitii:.^ -r,-:*r;r^ . : - 1 -rr 

GaLijit :nt: nunitrr «: -.u- .jf .^^ • .r - : 

izi Zi'd'.rjv.^ Tr-u:ii:.; :: ii'i.-: -r:..-r. - r ' . /.■ 

vsnwii'jt 11 lift: i. -.-::■- 

*j\l J' Lai". :r- II r. :.-. . 



.'iJCr 



* l-ErrLrlijrJK — V-r-r-i.-r . 






I li AM^JtiLUy ST^S£r RAIL ikA VS. 

<uiail 'rsm cars. Y'ou say rtie popular prejudice is strong 
^ain:^C :iie*n " sverv where/ 

* T'te je« 7r»i:K:c:^ and sources of iafonnation accessible 
:o IS >£nj«vs ::i;lc .n :he iToiceti Sta:es and Canada there are 
i&x*uc «^5 :raiu^«uv^ jf vhich '"— 'a-ii has about a dozen. 
/I tnesc 4^5 a*aas* -"i in; .'perared wi::i stbkU v' bob- tail ') 
.s&r^ oau \^'i im .*'jer.ice«i vtii .arie ko a due tor) cars. A 
•wcnatv."^ .o .'ur .»nier jccit :or :he vear 1SS2 showed that 
^■i'-*:tiru$ -n jur jniers wer: fur smoil cars. The small car 
-»a^c«u s- ; jvuu nj die public, because: (l). Tramways 
iL^vu•:w.^^-ac;^ .::e »m3ue Jrrxen jcherw:se they could not 
«^*ia^ . c . ?":e xv-jinmucoiica .s jecter. because usually 
^1 cii> iie isci iuecTSSsra.lv when :he effort to 
.^•v* tia- >rtrv;si a riiiiure: *:'. Eccnomv of time 
.K^a& V ti:m't c ^re-tw jer rea:.. jeeause the small cars 
toAK e<%c« 'iv^"-*^;^?^ ;jiu 2ein^ ijrx^er. ore stopped and 
•^4-, -T w.xr.u uv-Ti lu.C'tv u:a >;. Ntircril to horses. 
"^%x' xn.>c^- ?«*«i^.-ax -cut n inisvii. li -le 'jcb--cail car the 
cxi x^-s^ oj&L^ x^-^ft- :i:;i vuns^ vtra jetrsr a»ciiig in the 

"^ -•^.^• vcc-LT-'tt ny ccib ig irzjei -y the public 

♦sii '^*. -^ i^« •. :r;t * >A>4siI * car las beea rie trouble 

t .^--^^s..' "X •>« at'^i :^ i -?cs» xz ne furwari ead of the 

** ^ **^ :?»c«r-.r*nt j% ^ iire ccnv^*»3r. Mr. SouII has 

c-^.ai.^^* ri> ■ -^^ •.-.:* : :^ '^isaKsvser :s 7rjv-.iied with the 

. v,-v -54: -v? - •'.^5ff. >ae ?r ^e r.;a ri«n ^Lice the 

.i^v . -. c -.xr^'-'vc. »:::>iur e-'vn^ ^ 

^^< *■ "^ --> ^^■r-'^rra^ r: -jx :::« -tr.ir Tiadcni into a 
iv^ x,\ jL -ti -.?•.-. ^--^ -. -::^ ,:2x. ?*:«» arc ct die 

*^ '^ - - ^-.-v. -^ -rt^i • ^«r2 -1 ncm^ or i odaet of 

v-^ ^ *^ '^^•^••.irr -.jT^ -.r.v i^« -le 'TiKssesHBer lad 
' V. '^ V ^^ .'*.::;.':. .•-;c -, T^s .TST ioii iesoRt thc 

> .% ^ - i^ ar.-, :^ *3L't5c-.:a> iir £»£». to 
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taking his fare to the box some one else would frequently 
take his seat. All this is a thing of the past. 

The advantages offered by the use of a small car, with« 
oat conductor, have been clearly set forth by Mr. Stephen- 
son. The daily saving to the street railway company is 
considerable, and may be approximated as follows : 

DAILY ESTUCATED COST OF RUNNING 1 8 HOURS. 
OmeJk9rse Ckr, Tw^k^rse Otr. 



5 hones @ 50c $2.50 

lyi driver @ $1.75 2.623^ 



10 horses @ 50c $5*oo 

I >( driver (^ $1.75 9.6s>^ 

I >i conductor (^ $1.75. 2^tt% 



$10.95 

Showing an economy of 50 per cent, in daily operation. If 
the same number of cars are run, there is a further saving 
in the interest on the amount of capital invested in the 
larger and more expensive car, and the additional horses, 
stable, etc. 

The use of the fare-box offers an additional advantage, 
inasmuch as the receipts are not handled by the driver or 
conductor, and less opportunity exists for peculation. 

The majority of street railways, therefore, find it largely 
to their pecuniary interest to use ** bob-tail " cars until their 
traffic increases to a point demanding a larger car, in their 
opinion. My own notion is, that many roads now running 
large cars, would have found it advantageous to run ** bob- 
tail " cars, but having once used the large car and conduc- 
tor, they can not change. The public demand, day by day, 
more and more from the street railway companies. Whether 
or not the company may be returning a fair profit on the 
c:ipital invested, is the least of its consideration. 

When the climate is so severe as in our northern lati- 
tude, and the cars are unheated, the door should be opened 
as little as possible, and some means should be j)rovided by 
which streets could be announced by the conductor without 
opening the door. A slide in the door, or speaking tube, or 
something of the kind, would serve a useful ])urp()se. 

As the box car is not usually used in summer, it should 
have a closed back, without perforations. Owing to the difii- 
culty of cleaning upholstered seats. I am incline^' 
the use of a carpet, extending uj) to the top of t 
the seat and down in front. It can be readily re 
cleaned so often as may be necessary. The spi 
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^ Galled necks of horses is not the resoU of the point of 
draft on our cars. Poles will do this. The weight of the 
collar and traces, and chafing of harness, are common 
causes ; for in the trotting wagon, with the traces horizontal, 
the necks of horses chafe, and the ^ Dutch collar' is substi- 
tuted to relieve the horse's neck. 

^ Spring drawheads are of vital importance in operating 
horse cars, and are a great relief in starting, as also at each 
step of the horse. A pair of horses, of a ton or more weight, 
put in motion, will give an impulse in starting the car, 
though the muscular energy of the animal should be for the 
moment passive ; but when the two co-operate, the car is 
started with less strain to the animal, and furthermore, a 
spirited horse, finding his load coming, takes courage to 
continue his effort* which he would not do if the load was 
unyielding. Therefore the elevated drawhead is to be dep- 
recated, because it prevents the use of a spring drawhead. 

" VARIOUS NOTIONS. 

*' To humor our customers, we have made between 50 and 
60 different styles of drawheads, of which we now have pat- 
terns. Which is . 

BEST 

" We have solved by deductions from scientific study and 
practical experience of 55 years, and, when left unembar- 
rassed, we give to our customers this ' Best :' 

" No one can be more interested than ourselves in having 
the Best, as that is our motto. 

" We are careful students of advanced science, and the 
developments of experience, in both of which we have aggre- 
gated as no other has had the opportunity, and our interest 
is manifest by this correspondence." 

Considering this letter in detail : 

" I St. Every 15.6 pounds ///"/<?// by the horse suffices to keep 
2000 lbs. in motion 1 " As to bad joints; I went out on our 
track at random upon the receipt of this letter, and exam- 
ined forty points where our cars stop. In Chicago, to make 
better lime and save horse flesh, the street cars stop only at 
street intersections, or in the middle of blocks over 500 feet 
in length. The stopping place in the latter case is marked 
by a sign "Cars Stop Here." 

I found if the car was stopped, as it should be, with 
the rear platform opposite the cross-walk in the street, that 
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We have about as seveiv s''-*'.'^'* ** •'v iii>\«l»i>ui mil 
mounted by cars with horses. U>-wu : .'^ », J tH in **<in II 
= 1 fr. in 90 feet; 37 ft. 1 in. in 1444 It. -1 II 111 4'> Iki'I i ,(i 
ft. 9 in. in 2239 ft. = I ft. in 70 fcfi. Our i>iii'-luii»ii hiiiK 
ate 28 inches from rails. Our un-luiuf luw itio j" liii litm 
from rails, when the elevated Imrx arc iixi'd. On niiu luiu 
only we use the bar from bottom »r |iliiiliinii *i iiip liu* 
high. On open cars, 34 inclie* mid Ut iiii'licm | IiuikiIj iff 
traces about as in your article- 

We only operate isoiiencarNin NUiiiiiirr. Whili' llmiiurM/ l« 
seat 40 persons, I can not admit tliitt llfr lioria* d'«li»K ""* 
work fare wone than those on l»ox cam fur IJic wiiiit [mti'iA 
And looking over our horse a'r'.outit I (iiifl w*; jiiv«H4i/, t'li 
past seven yean, 1,067 horses; and lie; fe.ttr.ini\ ot iUk mwa 
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from rails, wiicz ii;; 

only we use tbe lizr ti lul 

hi^. On open c 

nxces abou^ jis in Tonr amck- 

We oniy opeiate 1 5 opeaftMami 
seal 4.0 persons. I can DOtfl^BB 
•rcrrk Ikce wane tiian ttaaieaa k 
Aad toofcing o<nr c 
|ttst seven jctas. 1.067 hoises : 




B average 18.87 percent, per annum, t'liii | ililob i^i.. 
■compare favorably with any similar tabic of wuih !„,»„ ij^g J' 
bar al floor level of cam. 

I notice, of Uie. Stepben»on pliM4« Mt m i/ty ,4 y 
bumper, which accounU for the lli*« in*)! t^, "** 

Voufi tt^^KtUtif, W Wmff 




Chapter V. 



BUILDINGS FOR STREET RAILWAYS. 

This subject will be considered under the following 
heads : Stables and Car houses. 

STABLES. 

The horse railroad companies in the United States em- 
ploy nearly a hundred thousand horses and mules. No 
other lines of business aggregate such large numbers under 
the supervision of so few men. Anything affecting the 
health of these horses is a matter of prime importance to 
the various owners, and the construction of the stables in 
which the car horse passes so many hours should receive 
the careful consideration its importance, measured in dollars, 
demands. Permit me to quote from a report that I made to 
the American Street-Railway Association on ** Buildings " : 

" We appeal to you in behalf of the horse, to give him 
suitable stable quarters ; but this we urge upon the score of 
economy, rather than humanity. No other line of business 
employs as many horses in the cities and towns of this coun- 
try, under one management, as the one we represent, 
namely, horse railroads. About 30^ (to 40^) of our opera- 
ting expenses is expended in the horse department, amount- 
ing in the aggregate to a vast sum of money. Anything 
that will reduce this expenditure, by prolonging the life of 
the horse, which is now about four years, more or less, is 
worthy of investigation. Badly constructed stablas are 
responsible for many, very many, of the diseases among 
horses. The paramount importance of abundant sunlight, 
perfect sewerage and good ventilation is now, fortunately, 
recognized almost universally in building human habitations, 
but how often ignored in providing quarters for the horse, 
the number sick and unfit for duty, most eloquently testifies. 
John Stewart wrote, * Stables have been in use for several 
hundred years. It might be expected that the experience 
of so many generations would have made them perfect. They 
are better than they were some years since. * * * a 
damp stable produces more evil than a damp house. ♦ * * 
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The horses face north and south, and in the rear of each 
row, an alley 10 feet wide extends entirely across the stable, 
with a sliding sash door at each end 7'xio'. Another alley 
9' 6' wide, extends the entire length of the stable at right 
angles to the first described alleys, with large, sliding sash 
doors at each end. 

The stalls are 9 ft. deep, and each horse is allowed 56 
inches of width. Double stalls are, in my opinion prefera- 
ble, when horses will stand together quietly, but the service 
of horses on street railways is so comparatively brief, that 
many teams will not stand quietly together in double stalls 
and I therefore alternated a double stall, with two single 
stalls, thus permitting the foreman to place the horses who 
do not agree with each other, in single stalls. 

The floor of this stable consists of 4 inches of asphalt, 
having scantlings embedded therein 2''x4'', placed on sixteen 
inch centres, to which a pine floor is spiked. The latter 
consists of boards surfaced one side, and put in the hot 
asphalt, which fills every joint and is water tight. A floor- 
ing of two inch common plank is placed on top in the stalls, 
to take the wear. The stalls incline two inches from their 
head to a gutter in the rear, which connects with a catch 
basin through suitable traps. These gutters are covered 
by cast iroQ plates six inches wide, fifty-six inches long, 
perforated to allow the urine to pass into the gutter. These 
covers are movable, and at least once each week they are all 
taken up and thoroughly cleansed by scraping and washing, 
in addition to which some disinfectant should be used. 

Between each row of horses there is a *' feed-alley " four 
feet wide. By this construction the horses are not brought 
head to head, to breathe each the other's breath, contamina- 
ted perchance by disease, which is thus spread from one to 
another. Food is not wasted in placing it in the manger, 
for it is taken directly from a feed cart in the alley in front 
of each animal. There is less danger of an employee being 
injured, or perchance crippled for life, in entering the stall to 
feed some vicious or frightened horse. 

At each end of these feed-alleys windows are placed, 
containing 32 lights of glass <)"\i^'\ a size I adopted as a 
standard, and used whenever possible to avoid carrying a 
stock of various sizes. In these fecd-allcys, bene;' 
floor, there are placed fresh air ducts extending clef 
the stable, from outside to out8id^^\.VvxQ\x\^\>M\C\0ciV 
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nRST STORY FLOORS. 

The entire first story will be covered with common pine 
boards, surfaced one side, and bedded in hot asphalt and 
well nailed to joists. Upon this, in all alleys, there 
will be a wearing floor of common pine, 3" thick. Posts 
carrying second story will be 10x10, surfaced four sides, 
and comers chamfered, of good and sound pine lumber, 
sawed square, all to have good and true bearings on plinths, 
and set plumb and true. 

Corbels io"xi2"x4'— o", dressed four sides and cut to 
pattern, and well spiked to posts. 

Cordties dressed one side to i ^'', and depth correspond- 
ing to girder. Girders 4"xi4"— 6"xi4"— 6' xi6/' as shown 
on drawings. To be sized of equal hight over corbels, to 
true and level bearing. To be well bolted, as shown on 
plans, and nailed to corbels. Spans over 16 feet to be 
packed and bolted. 

SECOND STORY. 

Joists to be 2"xi2," laid 16'' centers, all to be of equal 
depth on bearings and bridged each 8'— o' of length, with 
i}i"x3'', cut to fit, and well nailed with lod nails. Frame 
all necessary headers and trimmers around chimneys and 
ventilators, and wherever required. 

Floor to be of dry, common fencing, dressed and 
matched, all loose or unsound knots to be cut out and floor 
laid close and well nailed with 8d nails. 

Posts to be6"x6" or io"xio" as shown on plans. Cut in 
lengths to form roof pitch of }i" in 12''; comers cham- 
fered and set plumb and true; corbels for same to be 
\o':ii\i\ cut to pattem and securely nailed to posts. 

Girders 3"xi2''— 6"xi2''— 6"xi6", according to plan. 
Sized over corbels to level and uniform bearing. 

Roof joists to be a"xI2'^ laid 16" centers, sized on bear- 
ings, well bridged, each 8'— o", lineal feet, with iji''x3'' 
stuff, securely nailed with 8d nails. To be covered with 
common boards, dressed one side to ^'', all loose or 
unsound knots, shakes, or imperfections to be cut out, well 
nailed at each joist with lod nails. Fumish and cut all 
wall plates a"x4" for proper nailing of roof felt to brick 
walls. 

VENTILATORS. 

There will be — ventilators. For construction see 
detailed drawings. 
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PARTITIONS. 

Unless otherwise specified, partitions will be of ^" pine 
surfaced two sides, and joists covered with battens on on« 
side, 2 j^" wide. Girts for same, 2"x6", dressed four sides. 

Stall partitions will be of 2" common pine, surfaced two 
sides, to i^i and 3'— 6" high, stood perpendicular, with 
lower end let into floor one inch, and upper end held by oak 
caps, cut to pattern, and each end of said .cap securely 
fastened to posts with iron fastenings* Twenty-two inches 
above the top of this cap a girth of oak, 2"x4", dressed four 
sides, will be inserted to hold the iron partition rods in plac6 
between horses. 

All double stalls will have swing bars of oak in two pieces, 
the lower, 2"xi2"x5'— 4", hung with iron screw rods, swivei 
joints, to the upper 2"xi2"x8'— o." The latter will be 
hung to the manger at its front end, with a chain cdnnec- 
tion, and to the plates on top of stall posts at its rear end by 
y^" iron rod, with chain and wagon break attachment at its 
lower end, so that it can be readily detached and dropped 
to the floor. 

Stall plates on top of posts will be of pine, 2"x6'', doubled 
over all double stalls. 

Stall posts will be of oak, 6"x6"x8'— o", dressed oh four 
sides, and corners chamfered. All posts set plumb and true, 
and containing a harness pin, turned from oak or ash. 

Feed alley partitions will consist of three pieces, i"xio", 
common pine, surmounted by one piece, 2''xi6", dressed one 
side. 

DOORS. 

Doors to be made in accordance with detail drawings. 
Carpenter to furnish lintels, 4"x8", dressed top and one side, 
for all doors and windows; also rails for all sliding doors 
and hung doors in most substantial and workmanlike man- 
ner. 

WINDOWS. 

All window frames and sash to be made according to 
details and set in accordance with plans, plumb and true. 

MANGERS. 

The mangers will be built of oak, top and front 2"X 12", 
and thoroughly fastened and secured in plan. 
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DOOR SILLS. 

Door sillSy with exception of three stone sills^ will be of 
oak four inches thick, sixteen inches wide, and six inches 
longer than opening in brick wall. 

The following is an itemized bill of the lumber used in 
the construction of this stable. 



1280 pieces 

First floor joists 160 ** 

First floor posts 112 

First floor posts 2 

First floor corbels 112 

First floor corbels 2 

Second story girders . 128 

Second story girders . 80 

Second story girders . 28 

Second story girders . 4 

Second story joists 177 

Second story joists 1400 

Second story posts 

Second story posts 

Second story posts ... 

Second story posts 

Second story corbels - 
Second story corbels . 

Roof girders 

Roof girders - 78 

Roof girders 2 

Roof joists 1400 

Roof joists 177 

Air ducts, sides 112 

Air ducts, sides 14 

Air ducts, tops 56 

Air ducts, tops 14 

Air ducts, bottom 56 

Air ducts, bottom 14 

Gutters, sides 192 

Gutters, bottoms 96 

Stall partitions 720 

Partitions 400 

Feed alley partitions . 96 

Feed alley partitions . 288 



28 
28 

54 
2 

no 

2 
126 
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ii 
u 
ii 
ii 
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« 
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ii 

ii 

ii 

ii 

ii 

it 

ii 

i( 

ii 

ii 

ii 
t( 



laches. 

2X4, 
2X4, 
10X10, 
10X12, 
10X12, 
10 X 12, 

4X14, 
6XT4, 

6X14, 

4X14, 
2X10, 
2X12, 

6X6, 
6X6, 
6X6, 
10X10 
loX 12 
loX 12 
3X12 
6X12 
6X16 
2X10 
2X10 
2X12 
2X12 
2X12 
2X12 
2X10 
2X10 
2X12 

2X5, 

2X12 

2X12 

2X16 
iXio 



Feet. 

14 
10 

14 
14 

4 
12 

14 
20 

16 

12 

10 

14 

7 
8 

9 

9 

4 
12 

14 
20 

30 

14 
10 

10 
14 

lO 

14 
10 

14 
14 

14 
16 

14 
14 



\ 






Dressed 3 
edfirea 



Dressed 3 
edges 

Dressed 3 
sides. 

Dressed 3 
sides. 
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Inches. 



Bridging 700 pieces 15^X3, 

Wall platesy etc 140 

Lintels, windows . . ^ . . 25 

Lintels, doors 20 

Stall caps 220 

Ventilators 36 

Ventilators 100 

Crown mouldings 35 

O. G. Battens 500 

Quarter round 400 

Casing- 100 

Cord ties 245 

Cord ties 245 

Gutter strips 192 

Door bars 16 

Door bars 25 

Door bars boxes 32 

First floor 2"Xio', 

First floor 2"X9, 

First floor 2"Xi6', 

Second floor I) & M C F i"X 16', 
Second floor I) & M C F 1" X 16', 
RoofCBSiside i"Xi6', 

Oak. 



4i 
k4 
(4 
4i 
(( 
•i 
i( 
(4 
44 

(4 

44 

44 



\ 



44 



44 



44 



f 06w* 
10 
2X4, 16 

4X8, 16 

4X6, 16 

2X6, 14 

4X4. 16 

iJ^XiJi, 14 

3 14 

2^ 16' 

i}4 10 

i>6 16 

2X14, 4 

2X12, 4 

1X2, 14 

3X6, 8 

3X6. 16 

1X6, 16 

5000 pr Bm. 
37500 pr. Bm. 
16000 pr. Bm. 
30000 pr. Bm. 
40000 pr. Bm. 
30000 pr. Bm. 



Dressed 4 
sides. 



Dressed one 

side. 
Dressed one 

Side. 
Dressed one 

side. 

Dr*8ed4sfdes 
3rd clean. 

Dr'8ed4sldes 
3rd clean. 

Dr*8ed 1 side 
3rd clean. 



Inches. 



44 



« 



44 



Stoneposts 360 pieces 6X6, 

Stone caps 216 

Stonecaps 8 

Stope caps 240 

Stoneroangers 216 

Swing bars 72 

Swing bars 72 

Door sills 16 

Door sills 2 

Door sills 2 



44 

(4 

(( 
(4 
44 
44 



Feet. 

8 

7 
8 

8 



2X4, 

4X4, 

4X5, 
2X12, 

2X10, lYi 
2X8, 9 
4X16, 71/^ 
4X16, 14 
4X16, 10 



Dressed to 
pattern. 

Dr'sed4slde8 
Dressed to 

pattern. 

Dressed to 

pattern. 



MILL WORK. 

15 sash doors.. 3^" double thick 7' 3"X 10' 8^ Plan E. 



3 doors 2 J4 

5 doors 2 j^ 
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44 



4 3- X8' 



o" Plaa <~ 



It 



^\as 



ani ar. inner it:^ j: fiur v:.\'.:i\ '.'.i*-. '.v.*. :>^;:./ .y:;;a''ai':'. i-»; 
- tw:.-inch aTT-spa'j-t T >t arT-;?:>a-'t ar-v.*^ '.rf^ ooJOi*- 
puriJi^st of k*rt:p:r.:: -.zrt =ia: .-t va-^: : v ::i*:' a:j'- ^o'> i: 
summer . T nert ar-r i ■.. -n-rrr: . t . ■ vi *:;■ s Ui ^ ' . !»»r:-ra r ai*:'- a ■ 
the f r Din en d r b" ■ t : i:": -:'-.' v: a ' :*r ; ' ' : i*, a ^ '^ .• ^ a^ *; ar 
imp'irrair. fa^n.-.r- :r. t:it v^.rrra bVTKaii*: 'j' -.^r'/iaii-r.^; *'^. 
^^^*itM-i. a?- trrr ZTrirz ar -i mro'Lj'-:^': t:.":', -;;: tr*^:' f.-r," 
^ iiiieTTH:atr. alr^" f ■i-' ^m-^joi a i*'.-.- !:ia*>t a ar'-L.jjr;'. <* 
i»>5E:!Die - I'^nri^Ti:'!::'" TT": i:-*: sria', .-* !;• TT-HsaTs '/' '.''.^^ '.'. "'**, 

I :jrr i- .- ^i ti 1.::," irfr i.*" ." ■^■. . -fr'.'-iia-'.'' ■' *-'•'■ '-"^ •'.>' -■ 

tnt: si=.~«±t V'-i:-::-'" t::*" . .;:: i'< i:a' .v.a'-- ■.*:<-' ' -r" '. ' 



- - — «■ 






T V-' 



i"nF^r". 1^ rr . 



*- , 



1 76 AMERICAN STREE T RAIL WA YS. 

will add not only to their general appearance biit to their- 
efficiency as well. A numbered badge should be worn at 
all times when on duty, and in a position to be plainly vis- 
ible. 

" They should treat each other with respect ; be cautious 
and considerate, guarding themselves against envy, jealousy 
or other unfriendly feelings, refraining from all discredit- 
able communications, except to those in authority, and 
upon such matters as it is made their duty to report. They 
should use no vulgar, profane, improper or ungentlemanly 
language, nor be guilty of any ungentlemanly conduct upon 
the car, to passengers or others, nor upon the company's 
premises. They should be civil, courteous, polite and atten- 
tive to the passengers at all times ; be patient and answer 
any reasonable request of passengers, and direct strangers 
and others, when requested, to the nearest and safest way to 
their places ofdestination. They should abstain entirely froni 
the use of intoxicating liquors, and should hot frequent any 
place where the same are sold. They should not accept any 
fee, gift, treat, or entertainment of any kind from each other 
or from any employee of the company. They should attend 
punctually at the stable to take out their cars ; remain with 
them at all times when en route ; conform to the running 
time as nearly as possible, and always stop and start the car 
by the prescribed signal. The signal in most general use is 
one bell to stop, and two bells to start ; and upon open cars 
it is customary and advisable to permit the use of a whistle 
for signals. The driver should signal the conductor by one 
bell for each passenger getting on at the front end after the 
first collection of fares. Other signals for putting on the 
rear brakes, for increasing speed, or to stop suddenly, are 
usually provided for, and will be found useful in an emer- 
gency. Every conductor should carry a watch, keep it exact 
with the office time, and start his car from each terminus 
promptly at the advertised time. 

" The proper position for a conductor, when not other- 
wise engaged in the performance of his duties, is upon the 
rear platform, standing erect and on the watch for persons 
desiring to take the car. He should not engage his atten- 
tion in reading, in unnecessary conversation with passen- 
gers, or in any way which would interfere with a correct 
and prompt performance of his duty. 

" The driver should stand erect, with right hand on the 
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brake-handle, controlling his horses with a taut rein, keep- 
ing a vigilant watch for persons who may desire to take the 
car, not only in the main, but in side streets, and at the 
same time with a careful eye to avoid collisions with pedes- 
trains or vehicles, and should always speak pleasantly to 
teamsters when requesting them to move. They should 
both be ever on the alert to advance the company's inter- 
ests and always ready to assist each other in any emer- 
gency. Cars, when heavily loaded, should not be stopped 
on steep grades, nor upon curves, except to avoid acci- 
dents. Jumping cars from the track should not, as a rule, 
be allowed ; on a single track it is better to change cars, or 
to run back to the nearest turnout. 

" When necessary to eject a passenger for any cause, the 
aid of a police officer should be employed if possible. No 
more force than is absolutely necessary should at any time 
in such cases be used, and the names of reputable witnesses 
should be obtained. Suitable blanks should be furnished, 
to be filled out in case of accident, and upon which a full 
statement should be at once written and delivered promptly 
at the office. Articles found in the car should be promptly 
turned in at the office, with accompanying memorandum 
giving particulars. 

" SAFETY, COMFORT AND CONVENIENCE TO THE PUBLIC. 

" The conductor comes in more direct contact with the 
public than the driver, and while many rules are applicable 
to him, the driver should at all times co-operate with the 
conductor as far as he can in carrying out the rules in their 
spirit and intent. 

" The car should be kept clean and the lamps trimmed 
at all times, but it will in most instances be found desirable 
to provide special labor for this purpose and not make it a 
part of the duty of the driver and the conductor. Special 
assistance should be given to ladies, children and elderly or 
crippled persons getting in or* out of a ' should 

always be provided as far as possible. and 

stormy weather the doors should be hep ;h as 

possible. The rear platform shouW't '"f 

passengers as possible, and childroi 
allowed to ride upon either platform, j 
not be allowed to stand in the door\ 
when it is possible to avoid itr 
requested to alight at the rear enc 
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fafes at the front end and work to tte rear. After fares 
have onde been collected the driver should signal by one 
bell for every person getting upon the front platform, and 
all additional fares should be collected promptly as soon 
as passengers reach the place in the car to which they 
intend to go. ' . . ' 

" Each fare should be registered at the exact placet 
where it is taken, in the presence of the ' passenger payipg 
it, and before another is collected. When fare-boxes are 
used the driver is also the conductor, and s;hould not be 
permitted to handle the fares, but should see that every 
passenger's fare is deposited va- the box. 

" Having completed a set of rules to his satisfaction, no 
railroad manager should stop then; rules, no matter how 
good, will not enforce themselves, but the better the class of 
men employed, the easier it will be to enforce good rules. 

" Drivers and conductors should be not only faithful 
but intelligent, for they are very often called upon to use 
discretion in matters which it is impossible to cover by the 
rules. 

*' As far as possible these employees should be selected 
from among the residents of the city or town in which the 
road is located, and such as are favorably known -ami 
indorsed by reputable citizens of the town. When first 
employed they should not be less than 2 r or more than 40 
years of age, energetic and of good habits. The pay should 
be sufficient to attract and hold such men^ and their- hours 
of labor should be fixed within the bounds of reason." : 
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RULES AND REGULATIONS 

For the Government of the Conductors and Drivers 
OF THE North Chicago Street Railroad Co. 

{Adopted August I, 1886.) 

duties OF the CONDUCTOR. ' 

I. He is to be cleanly in his personal appearance, make 
use of no profane or improper language, and is to abstain 
from smoking, fr.om the use of intoxicating drinks, and all 
ungentlemanly conduct or unnecessary conversation, v' 
on duty or on the company's premises. He must no| 
any saloon while on duty. 
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^ His position when on duty, and not collecting fares 
>r seatinjar passengers, will be on the rear platform. Tha 
lUMition will the better enable him to keep a vigilant look^ 
>>ut tor passengers in the opposite direction from that in 
which the car is moving on all comers and cross-streets, 
lie will onnomice the names of principal streets as they are 
.ippmached. 

j« Eie will endeavor, as much as possible, to be on the 
rciur ijiotform when the car is passing street comers, espe- 
v^railv those where he is likely to receive passsengers, and 
te^'er :u }|q inside of the car to collect fares as the car 
on^rtioLhes jl pmmineat cross-street, but immediately after 
'.ttrv or Lisa pafised it. The car should be gently slackened 
u& :c .mpnuchea prominent cross-streets, to avoid collisions, 
vuu ; tm liecter to enable the driver and conductor to see 
xi^svcosv^TT^ itpua them. 

kx litt 'S cu :itLip the car in taking up and letting out pas- 

^«*txr*Tt u rhc further crosswalk in going either way. He 

^nil ^^^wtt\tl^ cu be on the rear platform, in all cases, when 

r^rMTttx: >r i suiting passengers, and not start his car until 

t»ti«r vtr- :airTr cmcMveit or landed; nor shall he allow elderly 

.1 ittrtm i!t^r^ult& Ladies or children, to enter or leave the 

• ,«i N*s«»»i^ \ •&. in muciuiu to get off or on the front platform. 

' (v xntt UL^h^k >vitt»x pusseagers are getting off from the car, 

S'N itHi ^^« ihat ao car or team is approaching by which 

•»^> '»»«K«K n-Tw^Tj: uiiury. 

t 't«cs ej^tntt' viutr to provide seats for passengers 

** «u^ Mctvttv^iu. especiaJIy for ladies; and passengers 

.*. *^ . ■ V » Nf »uU»msi It? :iC:m!d upon the rear platform or steps 

'*.Jv«* .•lvit»att^>«^^^ ^^c ^cmding room inside the car, as they 

.'x^.».v% «•»%: : M5'>4jc?r v/t those who wish to enter or leave 

:* . *. I r*^ vt>u\iutiivr iiioald politely ask them to take 

U' ,x ;v* >^Hftx> itw WI to Slop the car whenever any 

- ^^v «,. , .t^^^i^v fl^ ^ 'suK»wir dtiit tbey wish to get off, nolwith- 

' '.> Jv^ *<^ u* MKYv^vutrary. He is to render all need- 

' >^..*.;sv • v> : ^4^c<*»|:tn^ leaving children, parcels, etc, 

' ,.x..;..\ -v) :,uiK\'v .uiU elderly persons. He will not 

^' . \ i**..i«.v4u iiUUv oi iudtfOfttt person in or upon the 

.. .'«.».. .IV ivuuu any (>*ui5W«ger to use any profaneor 

' - ^ u.^..-^^. ^'^ 'h; j^uiliy <ii dtsorderly conduct; such 

. . . .,,.VTvI '^: v.KxicU from the car.usingno more force 
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Ou uv> viccounc^ hgwever, is a passenger 
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to be ejected while the car is in motion. In an ordinary 
case, or for a passenger refusing to pay fare, he is to call 
upon the nearest police officer. He is to be polite and cour- 
teous to all passengers under all circumstances. He is to 
be patient and answer any reasonable inquiry in reference 
to the road or company. 

7. Accidents. — He will use the utmost care and caution 
to prevent accident of every kind to persons and property of 
the company. If any accident occurs, however slight, to 
persons or property, or to the property of the company, he 
must report the same as soon as possible to the superintend- 
ent or his assistant ; also at the receiver's office for record ; 
giving all the particulars and details, and as far as he is able, 
obtain the names and addresses of all witnesses to the acci- 
dent. If persons are injured, however slightly, he must 
obtain their names and addresses in full, and render all 
assistance in his power. 

8. He is to obey the driver's call — a tap of the bell— to 
collect fare from passengers on the front platform immedi- 
ately, and pass on the outside of the car when it is crowded. 
He will render all needful assistance to the driver, which 
will be called for by a tap of the bell, when it mav be neces- 
sary to hold the horses, or detach them from the car, and 
he is alwa3rs to take the horses by the head when they are 
to be changed from one end of the car to the other. 

9. He will not allow barrels, boxes, lumber, iron, or 
merchandise of a bulky nature to be put on the car ; neither 
large dogs, nor baskets or bundles of meat inside the car ; 
neither will he allow cards or ihowbilli upon the cars with- 
out the permission of the superintendent or hit aMiitant. 

10. He is not to leave nis car until he arrives at the 
end of his line, without.permission of the iuperlntendeQt or 
his assistant, nor to sit m his car when it is m motion, read 
the papers or any other matter that will interfere with the 
discharge of his duties. 

11. He will report all defects In the road, ciirH, orhoniei, 
or any excavations at the side of the track, to the Muperin* 
tendent or at the receiver's office. 

12. He must wear his badge at all times, whrn on duty, 
so that the number can be plainly seen by any tint* whti nmy 
wish to know it. 

13. He must be at the car hov\%t niV^xt. \V^ cvctvivN^ 
that he is to run, five m'muUab^lotti \.>cv^ >iX\x\\\\\NL<NN^\'^ ^ 
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must start promptly from the terminus of his route on 
time, always keeping hi^ watch exact with the clock at the 
receiving office. 

14. All conductors, when apjjointed, are to serve as ex- 
tras, in number according to their turn and time of appoint- 
ment, as follows: When a regular conductor is discharged. 
No. I extra is entitled to his car, and the remaining extras 
are provided in their regular ordier. Should any conductor 
not be on hand as required by Rule No. 13, he will be placed 
at the bottom of the extra list, and extra No. i, if in atten- 
dance, will be entitled to the car; if extra No. i is not there, 
the next extra who shall report himself is to take the car, 
and extra No. i is to be placed at the bottom of the list. 
He is to assist in taking his car from the car house in the 
morning and putting it up at night. 

15. He must be in full uniform while on duty. He must 
call out streets going south from Chicago avenue and going 
north from Kinzie street. 

16. He will obey the directions of the assistant superin- 
tendent concerning his duties at the car house. 

17. When wishing to report for diity, he will report to the 
assistant superintendent before five o'clock p. m. 

18. He must stop his car at the farther crossing of any 
street, and in the middle of long blocks where sign is placed, 
f6r any passenger who wis|ies to enter or leave the car. 

19. He must not stop at the first crossing of any inter- 
section, on the bridges, or up grades, except to avoid an 
accident. 

20. He will not be allowed to leave his car at the bridges, 
or at the end of the line, except in the performance of his 
duty. Going north, he will comnjience collecting fares im- 
mediately after crossing Lake street. 

21. When going south he will stand by the rear brake of 
his car when crossing the viaduct and the bridge, until 
reaching South Water street, so that in case of an accident 
he can put on the brake; also, when going north down the 
grade, when not collecting fares. 

22. He will not allow his car to stop at the north en,d of 
the bridge, but must go to the viaduct. 

23. He will not allow any person to sit on the front dash- 
board under any circumstances. 

24. He will not be allowed to sit on the dashbo^ 
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APPENDIX I. 



Amount of Horse Power Used in Propelling Street 

Cars. 



A paper read before the Western Society of Engineers, Nov. 3, 1885% 



By Aucustinb W. Wright. 

At the present time great interest is manifested by street 
railway companies regarding the question of the substitution 
of some motive power to propel their cars other than horse 
flesh. The various systems — electrical, cable, compressed 
air, Honigman, steam dummies, etc., etc., are prominently 
before the public, and each for itself claims, if not perfec- 
tion, certainly that it is better than any other system. 

It appears to me that great ignorance exists upon the 
part of the inventors and street railway companies them- 
selves, as to the amount of power required to start a street 
car and to maintain it in motion, under average conditions. 
Following is an attempt towards a solution of this problem : 

We will begin with Horse Power. Watt's experiments, 
made with large horses of the London Brewers, gave 33,000 
pounds raised one foot high in one minute as the power 
exerted by an average horse, and this, as you all know, is the 
allowance in figuring engine power. This is on the assump- 
tion that a horse can exert a force of 150 lbs. over 20 miles 
per diem at the rate of 220 feet per minute or 2 j^ miles per. 
hour, during 8 hours. But the horse's power is very vari- 
able at different speeds. Tredgold's experiments gave 125 
lbs., Smeaton 100 lbs., Hatchette 128 lbs.; all 20 miles per 
diem at 2f^ miles per hour. • Gayffier fixed the power of a 
strong draught horse at 143 lbs., 22 miles per diem and 2^ 
miles per hour, and an ordinary horse 121 lbs. for 25 miles 
per diem and 2 j^ miles per hour. 

As the speed of a horse increases, his power of draught 
diminishes very rapidly, until at last he can move only his 
own weight. 

The following table shows the results obtained by differ- 
ent authors, those of Tredgold being for 6 hours' daily labor 
^nd those of Wood for jq hours ; 
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HORACE A. KEEPER ft CO^ 

KANSAS CITY, HO. 

STREET, CABLE AND MOTOR 

'Pailway Supplies 
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Morta Wire Dope Coi'tCiUii, 
Hamllloii Coillu EnfJiMi 
PRZOX'S 

Improved Fare 6oi. 
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CABLE RAII.WAV CASTIItMl 

Oir/lii Immi, fluffy *<«'«•* 
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KoBTH BUDSON CtHTHTT RAILWAY Co.. Hnbo'kcB H. J. 
BKonnLTM Cabw Co., Btoonljn. N. Y. 

UETBamuTAN »TBK»T RaILHAT Co,. KUtlPSK Ciij, Mo. 

Ch.nd Avni'E Rao-watCo., KunwsCiij, Mo. 
PEOPtK'i Cablk Railwai Co., KHutas Ciij. Mn. 

IsTKB-STAIB CONJOLIllAIKI) RAPID TllAMBlT Hailwav Co., . 
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Superintendents * Contrac 

CABLE 

Railway Construct: 

ST. LODIB OFEIGE: ^M 

BANK OF COMMERCE BTJILr 

CHICAGO OFFICE: 

PHE>riX BUILDING. 

Plans and Specifications prepared fur Ca 
Street Railway Cooslructiou, iucluding Ba 
Machinery, etc. etc. Con tracts entered i 
construction. 
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JAMES McCSEDIE. H. M. WATSON, ^^H 

President. Secretary. ^^^^t 



UanivtbctiirerB and Owners of the Latest Deeigns, Im- 
provements, and Inventions in Hegisteriag De- 
vices for Street Railroads, including 

lUmM REeiSTERIIIG PUNEil, 
|k BENTON, HORNUM, MONITOR, 

PONO, IND CHE8TERMIU 

Fare Register*" 

This Company was awarded three Medals at t 
tjon of Railway Applian 

The only BoglBter Company a 
ways witli perlBct checks, no ms 
and tickets required. One of the a 
will meet any road's requirements, U' 
altering ratea of fares, etc., etc,,tnjp 
of tbe Bolster. 
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